Sprue-like enteropathy associated with olmesartan medoxomil use has been recently reported. Its clinical manifestations include diarrhea, weight loss and malabsorption. Duodenal biopsies show villous atrophy (VA) with or without intraepithelial lymphocytosis and inflammation of the lamina propria. Serology for celiac disease (CD) is negative and gluten-free diet does not result in clinical improvement. Symptoms resolve after olmesartan discontinuation. Followup biopsies show recovery/improvement of the duodenum. Whether sprue-like enteropathy is a specific adverse reaction to olmesartan or rather a class effect of angiotensin-receptor blockers (ARBs) remains a controversial issue. We report a case of sprue-like enteropathy associated with telmisartan. A 52-year-old man presented with chronic diarrhea, abdominal discomfort and significant weight loss. In the last 3 years, he had been treated with telmisartan 40 mg/day for hypertension after right adrenalectomy for an aldosterone-producing adenoma. Laboratory investigations showed no significant abnormalities: Hb 13.6 g/dL, serum albumin 3.9 g/dL, total cholesterol 193 mg/dL, serum creatinine 0.99 mg/dL, sodium 143.6 mmol/L, K + 4.3 mmol/L, calcium 9.3 mg/dL, phosphorus 3.9 mg/dL and 25-OH-D3 27.7 ng/ mL. Duodenal histology showed subtotal VA and inflammation of the lamina propria. CD serology was negative. HLA-DQ typing showed absence of the DQ2/DQ8 haplotypes. After telmisartan discontinuation, patient's symptoms subsided, and his body weight increased despite persistence of a gluten-containing diet. Follow-up biopsies at 3 showed progressive duodenal recovery. Very few cases of spruelike enteropathy associated with ARBs other than olmesartan have been reported. Our case of telmisartan-associated enteropathy further suggests that sprue-like disease may be a class effect of ARBs.
Introduction
Drug-associated small bowel enteropathy mimicking celiac disease (CD) has been previously reported in association with azathioprine, mycophenolate mofetil, methotrexate, and nonsteroidal anti-inflammatory drugs [1] [2] [3] . Recently, a sprue-like enteropathy associated with the use of olmesartan, an angiotensin II type 1 receptor blocker (ARB), has been described in two case series [4, 5] . The main clinical manifestations, which develop several months or years after the initiation of olmesartan therapy, include chronic diarrhea, steatorrhea, weight loss and malabsorption. Anemia, hypoalbuminemia and electrolyte abnormalities are present in many patients. Symptoms may be very severe and sometimes life-threatening. Duodenal biopsies show variable degrees of villous atrophy (VA), with or without intraepithelial lymphocytosis or subepithelial collagen deposition. Crypt hypertrophy and inflammation of the lamina propria may also be found. In addition to small bowel involvement, lymphocytic gastritis and/or microscopic colitis may be present as well [4] . Serology for CD is negative and gluten-free diet is not beneficial. However, a high proportion of patients with olmesartan-associated enteropathy carry the HLA-DQ2 and/or DQ8 haplotypes, which are also present in most patients with CD [4] . Discontinuation of olmesartan results in clinical and histologic improvement, while inadvertent rechallenge leads to prompt recurrence of symptoms [4, 5] .
Based on the published case series and the reports received by FDA's Adverse Event Reporting System, FDA included sprue-like enteropathy among the adverse reactions to olmesartan in July 2013. Since then, other case series and single case reports have further supported the association between olmesartan and sprue-like enteropathy [6] [7] [8] [9] [10] [11] [12] . Whether this association is limited to olmesartan or concerns the whole ARBs class is an unresolved issue. A large cohort study has shown that only olmesartan, unlike other ARBs, is associated with an increased risk of severe intestinal malabsorption resulting in hospitalization [13] . On the other hand, single cases of sprue-like enteropathy associated with other ARBs (irbesartan, valsartan, and losartan, respectively) have been reported [9, 14, 15] . At our knowledge, a case of terminal ileitis and another of sprue-like enteropathy associated with telmisartan have been observed [16, 17] . Herein, we report a case of an only moderate telmisartan-induced sprue-like enteropathy. This case further corroborates this condition as a class effect 
Case Report
A 52-year-old man presented to our hospital in December 2016 for chronic diarrhea and a 7 kg weight loss over the preceding 6 months. He reported 4 -5 daily evacuations of voluminous, pale, malodorous, non-bloody diarrhea associated with bloating. He also complained of fatigue, nausea, abdominal discomfort, and loss of appetite with an usual gluten-containing diet. In the last 3 years, he had been taking telmisartan 40 mg/day for mild hypertension. The patient was not taking any other medication. His medical history was remarkable for right adrenal gland removal for an aldosterone-secreting cortical adenoma 3 years before. On admission, his blood pressure was 128/81 mm Hg and his body weight was 69 kg. Physical examination showed mild abdominal tenderness. Laboratory tests revealed no significant abnormalities: Hb 13.6 g/dL, serum albumin 3.9 g/dL, total cholesterol 193 mg/dL, serum creatinine 0.99 mg/dL, sodium 143.6 mmol/L, K + 4.3 mmol/L, calcium 9.3 mg/dL, phosphorus 3.9 mg/dL and 25-OH-D3 (27.7 ng/mL). Fecal occult blood tests repeatedly yielded negative results, as well as the stool cultures for Salmonella, Shigella, Campylobacter and Enteropathogenic Escherichia coli and Clostridium difficile antigen and A/B toxins assays. Repeated microscopic stool evaluation showed neither ova nor Cryptosporidium nor other Coccidii. Giardia and Entamoeba histolytica/dispar antigens detection tests were negative. Anti-tissue transglutaminase antibodies were absent. HLA-DQ typing was negative for CD permissive haplotypes (HLA DQ2/8). Immunofluorescence assay for antinuclear antibodies was negative.
Both the ultrasound and thoracic/abdominal computed tomography scan showed normal findings. The patient underwent an esophagogastroduodenoscopy (EGDS) and biopsies of the duodenum revealed a mild and partial VA with superficial erosions and without increase in intraepithelial lymphocytes (Fig.   1 ). A colonoscopy was performed and histological evaluation of multiple colonic biopsies showed a moderate inflammatory infiltrate with a mild increase of eosinophils in the left colon.
In the suspect of a drug-related intestinal damage, telmisartan was withdrawn. Suspension of telmisartan relieved all the symptoms within 1 week about. He was then discharged with definitive suspension of telmisartan. His blood pressure has been normal since then, hence the anti-hypertensive drug has not been replaced. Three months after drug withdrawal, an EGD of follow-up was performed and histology of duodenal biopsies showed a complete restitution of villi architecture (Fig. 2) . The patient regained 6-kg body weight in the next 5 months after discharge.
Discussion
The clinicopathologic features of our patient closely resemble those observed in the case series of olmesartan-associated enteropathy reported by Rubio-Tapia et al [4] . Indeed, patient's symptoms at presentation were chronic diarrhea and substantial weight loss but no features of malabsorption, which had developed 3 years after the initiation of telmisartan therapy. Laboratory examinations showed negative CD serology. Finally, our patient had clinical and histologic recovery after drug discontinuation. Though we did not test the response to a gluten-free diet, we excluded seronegative CD based on both the absence of HLA-DQ2/DQ8 haplotypes and the clinicopathologic response to ARB suspension despite maintenance of a gluten-containing diet.
Our case of telmisartan-associated enteropathy adds to a few cases associated with ARBs other than olmesartan. It further suggests that sprue-like enteropathy may be a class effect of ARBs, though the risk of this severe adverse reaction is higher with olmesartan compared to other ARBs [9, 14, 15] . Despite a growing body of evidence supporting the association between ARBs and sprue-like enteropathy, we acknowledge that a clear-cut demonstration of a cause-andeffect relationship is lacking at present. Moreover, ARB-associated sprue-like enteropathy is nowadays believed to be a rare event, given the enormous number of patients treated with ARBs who do not develop intestinal symptoms, both in clinical trials and in the common clinical practice. However, in a recent French observational study of angiotensin-converting enzyme inhibitors (ACEIs) and ARBs users, olmesartan was associated with an adjusted rate ratio of 2.49 for hospitalization with a discharge diagnosis of intestinal malasorbption compared to ACEI and a rate ratio of 3.17 compared with other ARBs. Notably, the incidence of hospitalization for olmesartan was also associated to treatment duration with a rate ratio of 0.76 for treatment period less than 1 year, 4.36 for treatment from 1 to 2 years, and 10.2 for treatment period greater than 2 years. Therefore, this time of exposure-related increased incidence of hospitalization suggests that olmesartan-induced enteropathy may develop slowly [18] . However, as in our case, the ARBs can induce more subtle intestinal damage and then milder sprue-like enteropathy. Whether this milder presentation represents a stage in the ultimate development of severe sprue-like enteropathy or a limited injury remains to be determined [19] . Therefore, it is conceivable that clinical spectrum of ARBs-related enteropathy may be varying from mild to severe and life-threatening disease, with only the bulk of the iceberg observed until now. The mechanisms underlying ARB-associated enteropathy are still unknown. The long delay between the onset of ARB therapy and the development of symptoms suggests a cell-mediated immunologic damage [4] . ARB-mediated inhibition of transforming growth factor β (TGF-β) has been suggested as a possible mechanism, given the crucial role of TGF-β in the gut immune homeostasis [4] . Furthermore, an increased number of CD8 + cells have been observed in the duodenal biopsies of patients with olmesartan-related enteropathy [16] . This finding suggests that either a local expansion of cytotoxic CD8 + T cells or an abnormal intestinal regulation of T cell activity may play a role in ARB-associated enteropathy. Alternatively, apoptosis of enterocytes resulting from increased binding of angiotensin II to subtype 2 receptor (AT2) has been hypothesized [12] . Indeed, angiotensin II may promote enterocyte apoptosis through binding to AT2, which is expressed in the duodenum and jejunum [20, 21] . ARB-induced subtype 1 receptor (AT1) blocking leads to increased circulating levels of angiotensin II, which could result in AT2 overstimulation, increased apoptosis of enterocytes and eventually VA.
If the mechanism underlying ARB-related enteropathy is elusive, even more so is the reason accounting for the differences in the frequency of this adverse reaction among the various ARBs.
Conclusion
Prior to this report, telmisartan has been involved in only two reports of ARB-associated sprue-like enteropathy. Our case further suggests that this rare adverse effect might be a class effect of ARBs rather than a single drug. However, rare it might be, this adverse reaction is severe and potentially life-threatening. We believe that in the setting of a sprue-like enteropathy with negative CD serology in a patient on ARB medication, drug discontinuation must be considered.
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